
282 J. B. Elliott-Age of the Soutn,ern Appalachia;n8. 

ART. XXX.-The Age of the Sotttlurn AppaZach£ans,. by 
JNO. B. ELLIOTT, M.D., Professor Chemistry, University of 
the South, Sewanee, Tenn. 

THE following paper is the result of several geological ex
cursions made during the past .five years in the mountain 
regions of Tennessee, Georgia and the Carolinas. They were 
directed along the lines mapped out by Tuomey, Safford, 
Bradley and Kerr; and were undertaken with the desire of 
obtaining by personal observation sufficient data for an opinion 
concerning the geological age of this debatable region. 

The relative positions of the geological sections made during 
these excursions need explanation. If a line be drawn from 
Cleveland, Tennessee, southeastward to Atlanta, Georgia, and 
from Atlanta" Ga., northeastward to Spartanburg, S. C., a 
triangular area will be outlined within which lie the plateau
land of northeast Georgia and a portion of the same plateau 
region in Tennessee and N. Carolina. Beginning at the point 
where the Hiwassee Ri vel' breaks through the Smoky Mountains 
east of Cleveland, Tenn., this range can be traced far south
ward into Georgia. Frog Mountain in Tennessee and the 
Cohuttas and Fort Mountain in Georgia are the last lofty 
peaks of the great chain. Towards the south the prolongation 
of Fort Mountain fades away into the Coosawattee Hills to 
rise again further south into the prominent peak of Sharp 
Mountain. Still southward of Sharp Mountain an imposing 
mass of lofty hills, between Cartersville and Allatoona, form 
the last conspicuous landmarks of the range. 

Beginning again at Cffisar's Head, S. C., where the Blue 
Ridge enters the eastern extremity of our triangular area, this 
chain of mountains leads us southwestward into Georgia. In 
the first portion of its course the mountain range trends west
ward forming the boundary line between the Carolinas. It 
then enters northeastern Georgia, forming the boundary line 
between Rabun and Townes Counties, from which point it 
traverses Georgia in ,a southwesterly direction to Jasper, in 
Pickens County, Ga. Along this latter portion of its course 
it forms the center of the water-shed between the streams that 
flow northwestwardly into the Oostanaula River and those that 
flow southeastwardly into the Etowah. Beyond Jasper the 
chain fades away into the hills which represent the southern 
extension of the Smoky Mountains. The Smoky Mountains 
and the Blue Ridge thus run together in Georgia and offer 
short sections near and at their point of coalescence along which 
much can be learned that will throw light upon the relations of 
these ranges in their more widely separated portions. 



J. B. Elliott-Age rif the Southern Appalachian8. 283 

The first of these sections was made in the summer of 1878. 
This section extended from Cleveland, Tennessee, up the Ocoee 
River to Ducktown; from Ducktown eastward to Murphy, N. 
C., and from Murphy westward down the Hiwassee River back 
to Cleveland. 

The second section was made in the summer of 1879. It 
extended from Greenville, S. C., to Saluda Gap; from Saluda 
Gap to Cresar's Head and Table Rock, and from Cresar's Head 
to Hendersonville, N. C. 

The third section was made in the summer of 1880 and ex· 
tended from Cartersville, Georgia, to ACWOl·th, Ga. 

The fourth section was made during the past summer (1882), 
and extended from Dalton, Georgia, eastward across the Smoky 
Mountains to Elijay, Georgia; from Elijay still eastward across 
the Blue Ridge to Armacolola, Ga.; from the latter place 
westward again to Jasper and from Jasper to Dalton. 

By glancing at a good map of this region it will be seen that the 
first section crosses the Smokv Mountains at the western extrem· 
ityof the triangular area spoken of. The second section crosses 
the Blue Ridge at the eastern extremity; the third section 
crosses the southward extension of the two ranges after their 
coalescence; while the fourth section crosses at an intermediate 
point where the two mounta,in chains are about twenty·five 
miles apart. This latter was planned with the design of utiliz
ing in as short and complete a section as could be obtained the 
lithological experience gained in the other three. 

SECTION I. FROM CLEVELAND, TENN., TO DUCKTOWN, TENN., 
AND MURPHY, N., C. 

This section was made to study the characteristic features of 
the Knox, Chilhowee and Ocoee formations as described by 
Professol'Safford. It will be given vel'y briefly as it has been 

Chazy Maclurea Limestone. 

Quebec Knox Dolomite. 

Canadian Knox Shale. 
Lower Silurian •. 

Calciferous Knox Sandstone. 

Potsdam Chilhowee Sandstone. 

PrimordiallA.cadian Ocoee Conglomerate and Slates. 

Archrean ••••••• ///////////////////////////////// 
already made known through Professor Safford's report and 
Professor BI'adley's article on this region. It is considered of 
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importance here because some conclusions drawn by Professor 
Bradley are regarded as founded in error, and the conclusions 
bear with force upon the question of the supposed age of the 
formations about Ducktown. The equivalents of the Tennes
see formations are given for the convenience of the reader. 

Nothing can be added to the description given by Professor 
Safford of the formations occurring in this section to Duck
town. From Cleveland to the mouth of the Ocoee gorge the 
regular succession of the beds of the Knox Group were crossed. 
But few outcrops of the sandstone could be identified. (A 
still more marked absence of the sandstone is noticed in the 
4th section made south of this in Georgia.) After passing 
over the Knox and by the outcrop of the Chilhowee forming 
Starr's Mountain, the Ocoee conglomerate is met about a half 
mile beyond Parke's mill. The conglomerate is composed of 
pebbles of quartz and feldspar. var.ying in size from that of a 
small bullet to a pigeon's egg. The rock is massive. The 
slates vary from a dark blue· black and dense, to grayish and 
greenish and less dense forms. The conglomerate and slates 
are conformable. The dip is S.R at high angles. The forma
tion, where the dark slates OCCU)' nearest the western outlet of 
the gorge, gives rise to massive mountains. For the firi't five 
miles the conglomerate is much the most abundant. For the 
succeeding seven miles the slate largely predominates, contain
ing here and there layers of conglomerate. In the twelve 
miles passed over, the conglomerate undergoes a gradual meta
morphism, and when it reappears again at the end of this dis· 
tance it has become a fine grained gneiss in which all distinc
tion of pebble forms has disappeared, Within three miles of 
Ducktown shales set in, now hecome a hydromica schist. Up 
to Ducktown the strata bave a S.E. dip at high angles, in some 
places vertical. After passing Ducktown over WoH Mountain 
gap, the gneiss sets in again with N. W. dips showing that a 
synclinal had been passed near Ducktown. The gneiss here is 
lighter colored and less massive than the gneiss of the Smoky 
Mountains. As will be seen in the fourth section this synclinal 
near Ducktown appears to coincide with one crossed near 
Mountaintown, Georgia. Wolf Mountain (a low ridge) is 
made up of this gneiss with over and underlying semi-meta
morphic shales. Beyond Wolf Mountain, to the east, Franklin 
Mountain was crossed composed of -the same gneiss with N. W. 
dips. Still farther east, at Rice's, about six miles in an air 
line from Ducktown an anticlinal was passed and the dip 
changed to S.E. The beds forming this anticlinal were com
posed of alternating layers of bydromica schists and gneiss. 
Two miles east of Rice's the hydromica schists were found 
containing staurolite and garnets; dip still S.E. at high angles. 
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These dips do not change until the marble beds of the Knox 
dolomite, mentioned by Professor Bradley, are reached at 
Murphy, N. C. Professor Bradle.y's description of thes.e beds 
were verified in every particular. Upon the return trip down 
the Hiwassee S.E. dips continued until Davidson's was reached 
near Grape·vine Creek. Here the anticlinal is crossed which 
was crossed on the other route at Rice's, east of Ducktown. It 
occurs, as Professor Bradley states, in hydromica schists and 
gneisses, just as it was found to occur at Rice's. From this 
point N.W. dips set in and continue to Hammonds (abreast of, 
but N.E. of Hennegars), where a synclinal is crossed bringing 
in the S.E. dips that continue beyond the State line. 

This section has been run over thus briefly because of the 
fuU description already given. It was undertaken, as has been 
mentioned, to study the formations and to confirm Professor 
Bradlev's section. It is inserted here because Pl'Ofessor Brad
ley refers the Ducktown mines to the anticlinal at Davidson's, 
whereas the Davidson anticlinal was found to pass six miles 
east of Ducktown to RicR's. Ducktown is in a synclinal that 
corresponds with the synclinal at Henegar's. This is an impor
tant point, for a later section in Georgia south of and parallel 
to this crosses a synclinal and then an anticlinal before reach
ing the marble beds of Elijay, and leads to the belief that the 
hydromica schists and the 'less massive and light colored 
gneisses, at and east of Ducktown, belong to the Knox group. 
This would place the hydromica schists and gneisses in the an· 
ticlinal at Davidson's and Rice's not below the Ocoee but above 
it in the Knox. In the foul' lines along which these formations 
have been crossed west of the Blue Ridge, a recurrence of the 
typical Ocoee conglomerate with its dense blue black slates, as 
shown along the line of the Great t;moky Mountains, has no· 
where been seen. 

SECTION II. FROM GREENVILLE, S. C., TO C..ESAR'S HEAD AND 
HENDERSONVILLE, N. C. 

The object or this section was to verify the section of Cresar's 
Head and Table Rock, gi ven by Professor Tuomey in his re
port upon the geology of South Carolina in 1848, p. 73. 

The following is a copy of Professor Tuomey's section: 

A. Table Rock. B. Caesar's Head. 1. Hornblende Slates. 2. Gneiss. S. Hornblende Slates. 

The importance of the unconformability reported b.y Pro
fessor Tuomey can at once be seen. If the great strata of 
gneiss, forming the Head and Table Rock, are unconforma-
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ble to the underlying hornblende slates, there is afforded 
a starting point for the classification of' the rocks of the Blue 
Ridge. The existence of such a line of division becomes a 
factor of fundamental importance in the determination of the 
age of these metamorphosed strata. Not only does Professor 
Tuomey assert unconformability, but he represents in his section 
the existence of an anticlinal axis of which Cresar's Head and 
Table Rock are the eastern and western declivities. He fur· 
thermore teaches that the great gneiss bed was deposited over 
a preexisting anticlinal in the underlying hornblende slates, 
and that a subsequent upheaval along the same anticlinal axis 
produced anew an antidinal in the gneiss·bed. 

The road from Greenville to Cresar's Head passes over a not 
very hilly country. The formations passed over are in a state 
of almost complete decomposition, but here and there along the 
road the stratification could be plainly seen. The formations 
noticed were a black, horn blendic slate, decomposed to some 
distance beneath the surface, giving rise to red clay hills and 
very red colored roads, and here and there a lighter colored very 
friable siliceoml gneiss, giving rise to light colored and sandy 
roads. From observations subsequently made (see sections 3d 
and 4th), these formations are regarded as the metamorphosed 
equivalents of the Knox sandstone and shale. 

As the road ascends the Saluda range to the Head it grad· 
ually traverses the entire thickness of the great gneiss bed that 
forms the chain. The gneiss appeared in heavy massive beds, 
with dip N.E. 15°. Here and there layers of hornblende 
slates were noticed mingled with the gneiss .. The slates, though 
more irregular and broken and varying locally in dip, did not 
at any point show general unconformability. The gneiss cap 
at Cresar's Head was found to be of great thickness. At the 
point of the Head several hundred feet of it are exposed in a 
vertical precipice, the mass being composed of heavy layers of 
the gneiSS lying one upon the other, with dip N.E. about 15°. 
'1'he rock itself is a very dense quartzitic gneiss, and is almost 
identical with the typical q uartzitic gneiss of the Ocoee as 
found at Gregory's. (Sec. 4th). 

In order to test the question of existing uncomformability, a 
section was begun at the foot of the western exposure of the 
..... __ ._ _ ___ precipice, and was run down a ravine to the 
:--.:=--~-:--~:'~--: Saluda river at the base of the mountain. A 
~:::~-::.:::.-:::::.:.-:::.=:::: short distance down this ravine a partial ex
:::::::.:::-~-Z<-::::: posure of hornblende slate was ~een. In this 
=--___ :._-=-_:. ___ ~ exposure local flexure was notICed, (see fig.) 
- - - - - - - - - - but the beds of gneiss above and below the 
slate were conformable with one another, and had the dip 
of the cap rock above. The gneiss was more siliceous and 
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friable than the summit mass. The ravine was followed down 
through the "dismal" for a mile and a half to its junction 
with the Saluda river. The gneiss beds continued to show the 
same dip as the summit rock down the entire ravine. Here 
and there layers of hornblende slat.es alternated with the gneiss, 
but were·alwa.ys conformable. The section was continued up 
the Saluda river to the falls. The hornblende slate was also 
met with along this section, but it was always found ~onform
able with the gneiss with which it was bedded. 

The following day a trip was made on foot across from 
Cresar's Head to Table Rock. The distance is ten miles. On 
this trip another section of Cresar's Head was obtained, but 
no unconformability could be discovered, save such as could 
be easily accounted for b.y local disturbance. Table Rock was 
approached from the N.E., and the ascent was made up 
the wooded slopes to the base of the enormous mass that forms 
the Table. No good exposure of the strata could be obtained 
on the ascent, as it was made up a "ridge." When the base of 
the Table was reached the mass was seen to disappear beneath 
the soil without change of bedding or dip. The dip was the 
same as the mass at Cresar's Head, N. E. about 15°, and the 
rock identical in nature, a quartzitic gneiss. The base of the 
rock was examined along its northern flank, as along this face 
the mass is exposed to a lower level than on an.y other side. 
Upon this northern flank there is a precipitous exposure of the 
Table for nearly a mile, with an almost vertical precipice of 
about 800 feet. The mass was composed, as at Cresar's Head, 
of superimposed beds of the gneiss. About forty feet above 
the base of the precipice a layer of contorted hornblende 
slates is included among the beds of gneiss. This layer is 
about eight feet thick and so contorted as to be in some places 
completely reflexed upon itself. Nevertheless, it was perfectly 
evident that the contorted layer was of the same age and forma
tion as the enclosing gneiss. If this layer had been seen with 
the immediately over- and underlying beds hidden from sight, 
uncomformability would have been suggested. This explained 
the local contortions in the slates noticed in ascending the Sa
luda range and in the section of Cresar's Head. Near the mid
dle point of the northern exposllre of tbe Table Rock, where 
the rock is exposed to its lowest point, a precipitous ravine de
scends to the valley below. The bed of this ravine was made 
up of a series of precipitous ledges, down which a complete 
section of the mountain mass could be obtained. Down this 
ravine each successive ledge of rock was examined. The 
ledges were composed of the same gneiss encountered in the 
section at Cresar's Head. Here and there layers of hornblende 
slates were likewise found, but they were conformable with 
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the enclosing beds of gneiss, while the gneiss had the same dip 
as the overlying mass composing the Table. The ravine gave 
a complete section to within two hundred and fifty feet of the 
valley level. The elevation of the summit above the valley is 
about 2,300 feet. 

The conclusion was unavoidable that Table Rock was but an 
outlier of Cresar's Head, composed of the same gneiss and 
hornblende slates, having the same N.E. dips with all of the 
beds conformable from summit to base. This revelation was a 
great disappointment, as the section had been made simply to 
verify the work of Professor Tuomey, with the hope that it 
would affOt'd a key to the problem of the age of these moun
tains. From the absence of all Archrean characteristics, there 
was no warrant for referring the gneiss to any formation older 
than the Ocoee. This hypothesis, however, needed the subse
quent sections made in Georgia to warrant its presentation here. 
(See sec. 4th, and conclusion). 

The topographical peculiarity of the Blue Ridge is a matter to 
be noticed, as it aids somewhat in explaining conclusions drawn 
when the monntain range had been studied at other points. 
Wherever the Blue Ridge is ascended from the S.E. the ascent 
is long and the elevation attained is great. When, however, 
the eye is directed from the elevation to the northwest, the ob· 
server realizes that he has ascended the southeastern slope of a 
great plateau. The mountain masses to the northwest appear 
to rise from the level upon which the observer stands. This 
was noticed by Professor Tuomey at Saluda Gap. It is very 
noticeable at Cresar's Head. It is still more marked where ob· 
served near Bumt Moulltain Gap, Georgia. Wherever streams 
flow down this southenstem edge waterfalls of great height and 
beauty exhihit themselves.. The falls at Plumley Mountain, 
near Saluda Gap, the falls near Cresar's Head, and those at Ar
macolola, Georgia, are all caused by streams precipitating them
selves over the great monoclinal of the Blue Ridge. This unity 
of form is a connecting link in the question of identity of age. 

The road from Cresar's Head to Hendersonville is approxi· 
mately parallel with the trend of the Blue Ridge, although sev· 
eral miles to the west of it. As the trip was made in a regu
lar stage containing other passengers, nothing more than a 
superficial examination of the formation passed over could be 
made. The important point noticed and observed at one or 
two places was the conform ability of the gneiss and hom· 
blende slates. Nine miles from Cresar's Head a new formation 
was first observed. It was a dove-colored fine·grained horn· 
blende gneiss containing large feldspar crystals. The feldspar 
had more the appearance of pebbles than of crystals. It could 
be easily mistaken for a partially metamorphosed quartz con-
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glomerate unless the pebbles are broken and examined. This 
formation at eleven miles fl'om Oresar's Head had a low S.E. 
dip. Time did not pet'mit the tracing of this formation 
towards the Bl ue Ridge, but. from the dip of the gnei~s bed at 
Oresar's Head the most plausible conjecture seemed to be that 
the dove-colored gneiss was above the former and therefore 
younger. This conjecture is strongly supported by the facts 
revealed in Sec. 4. 

SEcrIO~ III.-FROM CARTERSVILLE TO ACWORTH, GEORGIA. 

This is a short section along the W. & Atlantic railroad, 
To understand the relations of the formations passed over, it 
must be explained that the Knox Group of Professor Safford 
sweeps southward from 'l'enllessee into Georgia. As it enters 
Georgia the trend of the formation is almost due south. The 
formation retains in Georgia the characteristic topography that 
marks it in Tennessee. rrhe dolomite gives low cherty ridges; 
the shale, wide valleys. As will be seen in section 4th, when 
the Knox Group was traversed from Dalton to the Smoky 
Mountains, the dolomite was readily recognized, while the 
characteristic lillestone of the shale assumed a more shaly 
structure than usual. '1'he rare appearance of the typical 
sandstone was accounted for by the supposition that the sand
stone had likewise passed into a more shaly condition resulting 
in some ridges composed of shale sufficiently siliceous to 
render it enduring. All of the country between the W. & 
Atlantic railroad and the Smoky Mountains is composed of 
this group with one or two outcrops of Trenton limestone. 
From Dalton the W. & Atlantic railroad runs south approxi
mately parallel with the strike of this formation. As the rail
road turns southeast from Kingston it begins to traverse the 
group. Just beyond Oartersville the road enters upon meta
morphic strata. The section was undertaken to examine these 
latter. 

As before mentioned, the lofty hills lying between Oarters
ville and Acworth are the last conspicuous elevations arising 
along the southern extension of the Smoky Mountains. As 
the topography of the Lower Silurian formations in Georgia is 
almost as characteristic as their rock structure the supposition 
was that the Ocoee formation would be found where the rail
road passed through these hills. The section was made on 
foot along the railroad. 

A half mile south of Oartersville a low rounded hill is 
skirted by the railroad. Upon its sides and summit a coarse 
breccia was found corresponding in superficial appearance with 
a similar mass seen in the Knox Group near the western ex
tremityof Starr's Mountain in Tennessee. The nature of the 

AM. JOUR. Scr.-THIRD SERIES, VOL. XXV, No. 148.-APRIL, 1883. 
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pebbles entering into the composition of the breccia in Tennes
see was not examined. In the masses found in this hill near 
Cartersville barite was a notable constituent. This hill was 
succeeded by a wide valley in shale. East of this valley and 
bordering the Etowah River a second ridge was passed through, 
showing in the railroad·cut a light colored decomposing 
siliceous gneiss dipping 45° E. This gneiss seemed the un· 
doubted equivalent of the Knox sandstolle. East of the river 
a wide valley in shale is crossed, deep l'ed in color, arisinG' 
from the decomposition of iron-bearing rocks. Succeeding 
this the road ski rts the base of' It lofty hill (500 feet), com
posed entirel,y of dense qllartzite. This occurred in the 
horizon of the Chilhowee and was regarded as its equivalent. 
Beyond this, near Stegalls a long cut was passed in shale. 
Decomposing masses in this shale were of the same texture 
and nature as the masses observed in the hill near Cartersville. 
After passing StegaIls, and just before reaching the Bartow 
Iron Works a cut in heavy shale showed a layer of ver.y dark 
colored slatJ shale. South of the Iron Works a vertical 
strata of the same dark colored slaty shale filled with conform
able quartz seams was found. Just south of this a very high 
hill showed the snme shale more Hiliceous and metamorphosed 
into a very hal'd micaceous gneiss containing large quartz 
masses. In a cut, before reaching Allatoona, vertical walls were 
found, composed of quartzitic gneiss with slatJ layers, the 
slate dark colored. Two cuts beyond Allatoona showed, the 
first, a schistose chloritic shale bed; the second very dark slaty 
shale containing quartz masses. From the sharp and rugged 
topography of the countr'y, and the quantity of very dark 
slaty shale, the strata passed oyer since leaving Stegalls were 
supposed to be the equivalent of the Ocoee. The formations 
were all conformable with dips varying from vertical to S.E. at 
high angles. 

In the second cut beyond the last a massive pOl'phyritic 
gneissoid rock was found. Upon its weathered surfaces this 
rock preRented a mottled appearance, and upon fracture showed 
a greenish hornblende matrix enclosing an almost equal 
amount of white feldspar. The feldspar was determined to be 
orthoclase. This rock was regarded as a metamorphic form of 
the Ocoee. (A rock with iuelltical characteristics was found 
afterward near Talking Rock, Georgia, on the eastern flank of 
the Coosawattee Hills.) This rock was met with in three suc
cessive cuts. 

Succeeding this formation the topography of the country 
changed. The sharp hills disappeared giving place to low 
rounded ridges composed of s~t1Idy soil, no true rock could be 
seen. This was succeeded at Acworth by a long cut through 
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a deeply decomposed hornblende slate, giving rise to deep red 
soil. These two latter formations were supposed to be the 
equivalents of the Knox sandstone and shale. They are just 
such forms as are seen along the Air Line railroad where that 
road passes neal' the limestone about Gainesville andtClarkes· 
ville, Ga, The limestone at these latter places was regarded 
by Bradley as the limestone of the Knox Group. 

SECTION IV.-FRmr DALTON, GEORGIA, THROUGH ELIJAY TO 

AR;\IACOLOLA, GEORGIA, AND FRO~I AR:lIACOJ~OLA THROUGH 

JASPER TO DALTON. 

Dalton is situated upon the Kliox dolomite. Between Dal· 
ton and Spring Place the Knox Group forms nearly the entire 
surface of the countr'y. For two miles out from Dalton the 
regular succession of dolomite ridges and shale valle,Ys is well 
marked and easily recognized, but no sandstone appear". Suc
ceeding this, the characteristic reguhu'ityof the Knox topog
raphy is lost. The s!Jale largely predominates, in some places 
very siliceous. The hills that are crossed do not present the 
continuous ridge appearance but are low and irregular. Along 
the road the distinct sllccession of the different bRds cannot be 
easily determined. At the crossing of the Connasauga River 
a bI ue limestone mass was fou nd such as characterizes the Ma
clurea limestone as seen in Sequatcbee Valley. I was informed 
by the owner of the lund that heav,Y limestone ledges crossed 
the river above and below the road. Pebbles and cobbles of 
the Drift were found on the elevations from forty to fift,Y feet 
above the flood plain of the river. Beyond the Connasauga 
the regular succession of dolomite ridges and shale valle,Ys re
curred until Spring Place was reached. 

Shortly after passing Spring Place the road enters the shale 
and turns northeast pamllel with the strike of the formation. 
Much of this shale was ver'y siliceou:o, giving rise to saudy 
road beds, Turning eastward and passing from this formation 
the road crosses the dolomite with its chamcteristic chert fol
lowed by the shale with its charactel'istic limestone. This 
limestone of the shale is so peculiar that it deserves notice. 
Wherever met it is a dove-colored rock filled with interlacing 
calcite veins. Even where, as in some of its outcrops between 
Jasper and Spring Placc, it has assumed tbe shaly structure of 
the bed enveloping it, its smallest masses can still be identified 
by these calcite veins. This is a constant charactel'istic. It is 
importan.t, for theyeculiarity mentio,ned by ~rofessor Tuomey 
as marklllg the lImestone of the mica slate III South Carolina 
is stated in these words-" the (lime) rock at this place is blue 
-and intersected with calcite veins." 
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A t this point the road enters an embrasure in the Smoky 
Mountains. The Cohutta Mountains lie upon the north and 
Fort Mountain upon the south, about four miles apart. Be
tween these the Knox Group sweeps in and extends three miles 
beyond the line of the main mountain chain. The last appear
ance of the limestone of the Knox shale was seen at Gregor.Y's, 
at the eastern limit of this reentering angle. At Gregory's, 
also, the Ocoee conglomerate was first seen. Immediately 
upon leaving Gregory's an ascent of t,he monntain chain was 
begun. Here the road wmds over two subsidiary ridges, or off
shoots from the mass of Fort Mountain. The rock was Ocoee 
conglomerate, a dense and massive quartzitic gneiss, with layers 
of dense blue-black slates. Dip about 50° E. After crossing 
the first ridge a descent was made into the valley of Holly 
Creek, and up this yalley the road wound in a second ascent 
over a ridge composed of the same rock. After cl'Ossing the 
second ridge the country became much less mountainous and the 
rock much less massive. Dip still east and southeast. Two. 
miles from the crossing of the last ridge night overtook the 
party, and three miles had to be traversed after dark before 
shelter could be reached at Mountain Town. The next morn
ing it was found that a synclinal had been passed, as the dip of 
the gneiss was N.W. 50°. The gneiss was light colored, sili
ceous and friable, enclosing decomposing feldspar crystals. 
This synclinal is just in the southwestern extension of the 
Ducktown synclinal. The gneiss suggests the dove-colored 
gneiss found near Henderson ville, N. C. 

The change in the color of the gneiss gives light colored and 
sandier roads, and the change of the structure and nature of 
the rock causes much less massive and precipitous hills. From 
Mountain Town for about three miles and a haH no change was 
noticed in the dip. Semi-metamorphic shales compose the 
great mass of the formation, with only an occasional lay61' of the 
gneiss. Heavy beds of gneiss recurred again upon nearing 
Elijay, with a change in the dip to S.E. On account of the 
nature of the road the point at which the anticlinal had been 
crossed could not be identified. On the slopes of the descent 
to Elijay, (the town being in a wide valley,) a light, dove-col
ored gneiss was found, containing feldspar crystals identical with 
that observed on the road to Hendersonville. A fine specimen 
of kyanite was also picked up at this point. At Elijay I was 
informed of the marble bed south of the town on Tulona 
Creek, and was shown specimens which were identical with 
that seen at Murphy, N. C. Specimens of psilomelane and 
copper ore were also exhibited. 

Northeast of Elijay a heavy mountain mass trends N.E. and 
S.W. The local name for this is "Blue Ridge," but it is en-
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tirely separate from the true Blue Ridge which lies eighteen 
miles to the east of Elijay. As this so-called BIue Ridge ex
tends S.E. toward Elijay, it diminishes in elevation and forms 
the eastern limit of the valley in which Elijay lies. 

The tl'ip from Elijay was continued eastward up Carticary 
River. and a section of this eastern ridge was obtained. The 
rock was a massive conglomerate, with S.E. dip at high angles. 
It was judged to be Ocoee_ The road led up the eastern flank 
of this ridge for several miles, the same rock showing along the 
roadway. The road then turns eastward and crosses the Carti
cary River. Above the flood plain of this river, on either side, 
heavy beds of Drift pebbles and cobbles were noticed. 

East of the Carticary the topography becomes much less 
rugged and rocky. Rounded hills are passed over, showing 
semi-metamorphic shales and hydl'Omica schists, in which the 
dip could only be occasionally determined. The surface was 
strewn with quartz, arising from the denudation of the schists 
11l1d the scatteri ng of quartz fragments from the included vei ns. 
At Heath's a very heavy vein of rich gold quartz was crossed. 
Esquire Heath crushed and panned some specimens for investi
gation. This vein is in the southwestern extension of the gold 
quartz vein mentioned by Bradley as passing from the head 
waters of Hiwassee River southwestward, near Blairsville, Ga. 
The road over this section was on a comparatively level pla
teau, and the true Blue Ridge could be seen a few miles east of 
Heath's as rather a low and unimposing line of lofty hills. The 
road from Heath's to the Blue Ridge continued in the same 
metamorphic shales with some schists; but little gneiss was 
seen. 'l'he succession of the dips could nOL be accurately fol
lowed from the nature of the formation. The Blue Ridge was 
not crossed by an ascent, but by a descent. The road led 
-through a low gap in the ridge, and commenced a steep down 
grade. This descent continued for several miles by road. The 
rock was a massive heavy bedded gneiss, having such charac
teristics as elsewhere distinguished the Ocoee formation. This 
descent is over a monoclinal, dipping N.E. This great forma
tion passes under the strata cl'ossed over between Heath's and 
the point of descent. The Armacolola Falls is formed by the 
pitch of a stream over this precipitous monoclinal, and at the 
falls a fine section of the fOl'mation is obtained. Dip N.E. 
about 35°. 

From Armacolola the road was taken southwestward to Jas
pel'. The road ran appl'oximately parallel to the monoclinal, 
constantly ascending to Burnt Mountain Gap. Burnt Moun
tain is a spur from the Blue Ridge, and in crossing it to reach 
Jasper, the level of the plateau is attained. From points along 
this ascent a clear idea could be obtained of the topography of 
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the surrounding country. The plateau traveled over from 
Elijay extended away to the northwest. Its level was approx
imately the same as Burnt Mountain Gap. Rising from it in 
the distance could be seell the mass of mountains near Elijay. 
To the southeast the hill country of eastern Georgia lay at least 
fifteen hundred feet below the level of the plateau. 

Between Burnt Mountain Gap and Jasper the road descends. 
Sharp ridges were passed over, showing their bedded gneiss. 
The gneiss was neither so dark nor massive as the gneiss of the 
Blue Rirlge monoclinal. The dips were irregular, varying as 
might be expected in a region of such distut'bance. A mile 
before Jasper was reached the nature of the road changed, be· 
coming level and smooth, suggesting a change in the forma· 
tion. 

Tate's marble qua.rr.y, two mileR southeast of Jasper, was vis·· 
ited and examined. This locality is the one mentioned by 
Professor Bradley, and is exceedingly interesting on account of 
the light it throws upon the true age of some of the gneiss met 
in the preceding sections. The marble is exposed on the east
ern side of a vet'y deep and narrow valley. The exposure of 
the marhle is about thirty feet thick, at the base of a precipitous 
ridge. The ridge is composed of mica schist and gneiss. The
gneiss and the mal'ble dip 40oE. On the west of the valley a 
sharp ridge rises, the ~ummit of which is pl'Obably one hun
dred feet above the valley level. 'rhe top of this western ridge 
is approximately on the same plane as Jasper, so that the valley 
represents rather a deep trench in the fOl'mation. The western 
ridge is composed of thinly bedded gneiss, dipping S.E. under 
the marble. Some la.yers were ligbt colored and filled with 
feldspar crystals, such as characterize the layer found west of 
Elijay and near Hendersonville, N. C. 

If the gneiss of' this ridge is metarnorpho~ed Knox sand
stone, which seems the only possible cOriclusion, it gives a clue 
to the age of tbe formations with which it occurs elsewhere. 
Here it immediately underlies the marble which shows some 
tremolite, as does the marble at Murphy_ The marble bed in 
the Elijay Valley is also east of the beds of the same gneiss 
found upon the western slopes descending toward Elijay. 
From the relations of the gneiss at the Jasper marble quarry 
it would seem proper to refer the gneisses and semi-meta
morphosed shales between Mountain Town and Elijay to the
Knox. The same assignment would be necessary for the for
mations between Heath's and the Blue Ridge monoclinal. 

The trip from Jasper to Spring Place was somewhat of a re
versal of the section north of it through Elijay. The only 
difference being that Jasper is at the southwestern extremity of 
the Blue Ridge, or at least of that massive monoclinal which 
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gives the lofty mountains. Jasper is twenty-two hundred feet 
above the sea, but the mountains fade out northeast of it. 
Southwest of Jasper the "divide" is continued towards the 
southern extension of the Smoky MountainR, but no mountains 
proper are seen. The country northwest of Jasper over which 
the road to Spring Place leads is rolling but not rocky. The 
roadway is smooth and light colored, just such as is given by 
the Knox Group in Georgia and Tennessee. Two miles out 
from Jasper towards Talking Rock two ridges were crossed 
showing much quartzite strewed over the surface. Beyond 
this shale occurs with northwest dips, followed by an exposure 
of thin bedded gneiss with the same dip. The road continued 
on over shales with a recurrence, five miles from Jasper, of 
gneiss dipping N. 30°. At this latter point was found some 
dove-colored gneiss with feldspar crystals. The country be
yond this was comparatively open and level in shale. This 
was succeeded by a ridge showing gneiss with N.W. dips, fol
lowed by a synclinal in the shale. The shale with S.E. dips 
continued through a wide valley bounded by a ridge covered 
with quartzite pebbles and showing beds of mica schists. 

Ten miles fmm Jasper at Talking Rock Creek a bed of por
phyritic gneiss was found similar to that found in Section III 
on the W. & Atlantic railroad. The bed on the W. & Atlan
tic railroad was found just between the metamorphic beds on 
the west, supposed to be Ocoee, and the gneissoid beds and 
decomposing hornblende slates on the east, near Acworth, sup
posed to be Knox. The relative position at Talking Rock was 
the same, namely, the shales and light colored gneisses lying 
east toward Jasper, being Knox, while toward the west was 
encountered undoubted Ocoee. Over this country to the west 
the road crossed and wonnd in among the heavy ridges of the 
Coosawattee hills composed of Ocoee gneiss and shale. The 
typical dense and massive Ocoee gneiRs with its accompanying 
black slate was encountered only upon the western slopes of 
this belt where the formation borders upon the Knox Group. 
From the Coosawattee River (which was crossed just at the 
junction of the Ocoee with the Knox), to Spring Place the 
regular succession of the Knox Group was encountered. Fine 
exposures of the limestone of the shale show just after cross
ing the river near Nolan's. Beyond this to Spring Place the 
shale predominates. The limestone of the shale passes into a 
shaly condition, still retaining, however, the calcite veins in its 
smallest masses. No typical Knox sandstone was seen, but 
some prominent ridges were crossed composed of very siliceous 
shale and were regarded as the possible representatives of the 
Knox sandstone. 
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CONCLUSIONS. 

The characteristics from which conclusions can be drawn 
concerning the age of the formations crossed in the several 
sections, are: 

Relative position, lithological peculiarities and topography. 
In these conclusions the fourth section will be considered 

first. The formation that permits no question as to its geo· 
logical place is the marble bed at Jasper. No one who ex· 
amines the Jasper marble and the marble at Murphy can 
hesitate as to the identity of the two. Professor Bradley, who 
examined the marble at Elijay, regarded that also as the same. 
Taking this as a fixed horizon from which age can be reckoned 
we find at Jasper a gneiss underlying the marble and so situ
ated as to leave but little doubt that it is the equivalent of the 
Knox sandstone. This gneiss has certain charactet'istics that 
render it easy of recognition elsewhere, even when the marble 
does not accompany it. It is a light colored friable rock con· 
taining feldspar crystals; some of the layers are dove·colored, 
while others are drab. The dove·colored layer is so marked 
as to be instantly recognized wherever seen. These varieties 
of the gneiss are found together in the ridge west of the marble 
bed at Jasper. They differ from the Ocoee gneiss in being 
softer, and even "sandy," while the Ocoee is quartzitic and 
dense; in being thin bedded, while the Ocoee is generally 
thick bedded and massive; in being light colored, while the 
Ocoee gneiss is dark. Wherever these lighter colored gneisses 
are found the topography is hilly rather than mountainous, 
and these lighter colored gneisses are always accompanied with 
semi.metamorphic shales (also light colored where metamorph· 
ism is partial) which constitute by far the greater mass of the 
formation into which the two classes of rocks enter. These 
peculiarities when once recognized enable the observer to 
identify these formations wherever seen. 

The light colored gneiss was found in the N. W. dips of Wolf 
Mountain east of the Ducktown synclinal. They were found 
in the N. W. dips of the synclinal passed near Mountain Town. 
The dove·colored gneiss was fount! dipping S.E. under the 
marble at Jasper, and was found neal' Elijay whet'e it must 
have been below t:le marble on Tulona Creek. It was also 
found between Jasper and Talking Rock in stmta that were, 
from other considerations, deemed to be Knox. This same 
dove-colored gneiss was found near Hendersonville where it 
was judged to be above the supposed Ocoee of Cresar's Head 
and Table Rock. In all of these positions the gneiss forma· 
tions are associated with semi·metamorphic shales, or where 
metamorphism is more complete, with hydromica schists. 
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It should be stated that these lighter colored gneisses were 
at first regarded as varied forms of the Ocoee, but a final re
view of the sections, in the light of the Jasper beds, warrants, it 
is believed, the conclusions that follow. These conclusions 
briefly stated, are: 

1st. That the plateau land of northeast Georgia is based 
upon a great synclinal in I,he Ocoee. 

2d. That the Great Smoky Mountains may be regarded as 
the western monoclinal edge of this synclinal and the Blue 
Ridge as the eastern. 

3d. That the great mass of the strata lying between these 
mountain chains in Georgia are above and younger than the 
Ocoee, and are composed chiefly of the metamorphosed equiva
lents of the Knox Group. 

4th. That the formations east of the Blue Ridge are the 
metamorphosed equivalents of the Knox Group. 

5. That the porphyritic gneiss of the W. & Atlantic rail
road section is identical with the porphyritic gneiss found near 
Talking Rock and is a form of the Ocoee. 

The second conclusion given above needs some qualification. 
In the Ocoee Gorge in rl'ennessee there are several faults in the 
Ocoee which would cause a repetition of monoclinal edges be
fOl'e the formation disappears as It final synclinal. 'rhis same 
characteristic marks the sectioll of the Ocoee between Gregory's 
and Mountain Town, and between 'ralking Rock and the Coosa
wattee River. If the ridge east of Elijay is true Ocoee this 
general idea would require further modification as shown in 
the accompanying figure. 
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'l'he fOUlth conclusion is based upon the facts: 
lSI. That Professor Bradley regard ell the limestone Ileal' 

Gainsville and Clarkesville, Ga., as of the same age as the 
Jasper marble. 

2d. That the limerock spoken of by Professor Tuomey as 
occurring in South Carolina was by him regarded as identical 
with the limestone of nOl'theast Georgia. 

3d. rrbat Professor Tuoruey speaks of the limerock in Spar
tanburg and Laurens as of two kinds; the" limerock of the 
gneiss" and the" limerock of the mica slate." The former he 
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states contains actinolite (corresponding with the tremolite
bearing marble of Murphy, Knox dolomite), and the latter as 
being filled with interlacing calcite veins (corresponding with 
t.he limestone of the Knox shale wherever found). 

Further, the Knox Group is easily followed from Tennessee 
to Cartersville, Georgia. These Knox beds are separated by 
but a few miles of Ocoee from metamorphic beds composed of 
just such forms as could be expected from the Knox Group. 
rrhese latter beds are, moreover, east of the trend of'the Ocoee 
of the Smoky Mountains as are the representatives of the 
Knox Group between Jasper and Talking 'Rock. Moreover, 
the Air Line railroad from Atlanta to Spartanburg, S. C., 
runs parallel with the strike of the strata eas't of the Blue 
Ridge and the same beds noticed neal' Acworth, i. e., sandy 
light colored gneiss, with mica schist .. and hornblende slates, 
show in every cut of the road. In these latter beds also occur 
the limerock of northeast Georgia and South Carolina. 

These conclusions would require that the monoclinal of the 
Blue Ridge was formed hy a downward faulting of the strata 
to the east of chain, and that along this line there has been suffi
cient displacement to separate the Knox strata of the plateau 
by two thousand feet from the same formation along the eastern 
flank of the chain. It is recognized that the conclusions here 
offered may seem more sweeping than the sections warrant; 
and it is also recognized that the work done has been after the 
manner of geological reconnaissances rather than of detailed 
surveys. When, however, it is remembered that in the four 
sections given the different formations have been crossed and 
recrossed six times; that these formations are marked by 
peculiarities of structure that am strikingly characteristic, and 
that they present a topography singularly uniform ovel' im
mense areas, the conclusions will perhaps be deemed less inex
cusable. 

The writer takes pleasure in acknowledging his indebtedness 
to Professor Safford, whose report upon the Geology of Ten
nessee has been his guide in the study of these Luwer Silurian 
formations; to Professor Bradley, whose section through these 
metamorphic areas he has carefully studied; and to Mr. Arthur 
M. Huger, of Charleston, S. C., to whom he is indebted for 
valuable infol"mation and suggestions, and for many collections 
o( typical specimens from the formations tra.versed. 




